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ULTRA-NARROW  MAGNETO-OPTIC  ATOMIC  LINE 
FILTERS  FOR  LASER  RECEIVERS 
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instantaneous  response  1  Availability 


TOPICS 


•  The  Faraday  filter  field-of-view 


PRINCIPLES  OF  RESONANT  MAGNETO-OPTIC 
FILTER  OPERATION 
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•  The  magneto-optic  element  transforms  vertical  into  horizontal  polarization  over  a  narrow  spectral  band 

•  In-band  light  is  transmitted;  out-of-band  light  is  blocked 


FARADAY  AND  VOIGT  EFFECTS  IN  ATOMIC  VAPORS 
PROVIDE  RESONANT  MAGNETO-OPTIC  ELEMENTS 


A/2  plate 


FILTER  TRANSMISSION  SPECTRUM  CALCULATION 


Transmission  Spectrum 

•  i(z)  ~£i  Ei  (o)  e'(n,ko2)  +£2  E2  (0)  ei(n2koZ) 


Cs  6S1/2  -  7p3/2  (455  nm) 
HYPERFINE  AND  ZEEMAN  SPLITTING 


91-14377 


REFRACTIVE  INDICES  AND  ABSORPTION 


THE  LEFT-  AND  RIGHT  CIRCULAR  POLARIZATION  ANALYSIS 
IS  SPECIFIC  TO  PROPAGATION  ALONG  B 


Eigen  -  indices  n?  =Ei  are  determined  from 


TWO  PROPAGATION  DIRECTIONS  YIELD  SIMPLE  EIGEN 
INDICES  AND  POLARIZATIONS 


91-14467 


•  Transmission  spectra  do  not  reflect  pathlength  increases  with  0 


BLUE  SOURCE 


91 -14097a 


FILTER  TRANSMISSION  MEASUREMENT 

SET-UP 


The  solenoid  rotates 
Crossed  polarizers  "i 


BLUE  FARADAY  FILTER  (k||B)  SPECTRA 
ARE  WELL  PREDICTED 


•  Optimum  conditions  minimize  bandwidth  and  maximize  transmission 

•  Additional  broadening  becomes  apparent  at  temperature  T  >  200°  C 


BLUE  FILTER  TRANSMISSION  vs.  6  AT  <|>  =  45 


Cs,  455  nm  with  T  =  140°  C,  B  =  200  G,  L  =  1  in. 


•  High  transmission  (15%)  and  narrow  bandwidth  (0.6  GHz) 

•  The  optimum  Voigt  filter  transmission  spectrum  occurs  at  a  higher 
temperature  than  the  optimum  Faraday  filter  spectrum 


BLUE  FARADAY  FILTER  FIELD-OF-VIEW 
ASSESSMENT 
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WE  HAVE  ANALYZED  THE  SENSITIVITY  OF  A  TYPICAL 
BLUE  PASSBAND  IN  DETAIL 


FREQUENCY 


NORMALIZED  TRANSMISSION  SPECTRA  CONTOURS 
OVER  FIELD  ANGLE  FOR  A  PASSBAND  NEAR  455  nm 


•  Faraday  filter  operated  at  180°  C,  50  G,  1  cm 

•  Horizontal  slices  give  spectra  at  fixed  angle 

—  Passband  position  is  independent  of  angle 

•  Vertical  slices  give  T  vs.  0 

-  Peak  transmission  decreases  by  10%  for  0  =  31 


CONCLUSIONS 
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A  typical  blue  haraday  tilter  passband  is  insensitive 
angles  up  to  35° 


